Cloning and characterization of chironomidae ferrochelatase: copper activation of the purified ferrochelatase.
All organisms utilize ferrochelatase (EC 4.99.1.1) to catalyze the insertion of ferrous iron into protoposphyrin IX in the terminal step of the heme biosynthetic pathway. Different metal-binding affinity for the enzyme leads to changes in enzyme activity. In this work, we have cloned and over-expressed the enzyme from chironomidae in E. coli. The enzyme was purified and characterized. The recombinant enzyme showed higher enzymatic activity (four-fold increase) in the presence of copper ions and unaffected by calcium ions. Other divalent metal ions including magnesium, manganese, lead, reduced the enzyme activity by >60%. Over 90% of the enzyme activity was inhibited by Zn2+. The sequence alignment of amino acid residues reveals 83% homology with other ferrochelatases. The results of electron proton resonance (EPR) analysis showed that Fe2+ ion was present in the cluster of the recombinant enzyme complex. The recombinant enzyme also contained the [2Fe-2S] center with two-fold higher enzymatic activity than human ferrochelatase.